Cotton is an important crop that has made significant gains in production over the last century. 41 Emerging pests such as the reniform nematode have threatened cotton production. The rare 42 African diploid species Gossypium longicalyx is a wild species that has been used as an 43 important source of reniform nematode immunity. While mapping and breeding efforts have 44 made some strides in transferring this immunity to the cultivated polyploid species, the 45 complexities of interploidal transfer combined with substantial linkage drag have inhibited 46 progress in this area. Moreover, this species shares its most recent common ancestor with the 47 cultivated A-genome diploid cottons, thereby providing insight into the evolution of long, 48 spinnable fiber. Here we report a newly generated de novo genome assembly of G. longicalyx.
ATAC-seq and data analysis
ATAC-seq was performed as described previously (Lu et al. 2017) . For each replicate, 196 approximately 200 mg freshly collected leaves or flash frozen leaves were immediately chopped 197 with a razor blade in ~ 1 ml of pre-chilled lysis buffer 20 mM NaCl, 198 80 mM KCl, 0.5 mM spermine, 5 mM 2-mercaptoethanol, 0.2% Triton X-100). The chopped 199 slurry was filtered twice through miracloth and once through a 40 μm filter. The crude nuclei 200 were stained with DAPI and loaded into a flow cytometer (Beckman Coulter MoFlo XDP). 201 Nuclei were purified by flow sorting and washed in accordance with Lu et al (Lu et al. 2017) . 202 The sorted nuclei were incubated with 2 μl Tn5 transposomes in 40 μl of tagmentation buffer (10 203 mM TAPS-NaOH ph 8.0, 5 mM MgCl2) at 37°C for 30 minutes without rotation. The integration 204 products were purified using a Qiagen MinElute PCR Purification Kit or NEB Monarch™ DNA 205 Cleanup Kit and then amplified using Phusion DNA polymerase for 10-13 cycles. PCR cycles 206 were determined as described previously (Buenrostro et al. 2013 
253
Comparison between G. arboreum and G. longicalyx for fiber evolution 254 Whole-genome alignments were generated between G. longicalyx and either G. arboreum, G. 
Results and Discussion

280
Genome assembly and annotation 281 We report a de novo genome sequence for G. longicalyx. This genome was first assembled from 282 ~144x coverage (raw) of PacBio reads, which alone produced an assembly consisting of 229 283 contigs with an N50 of 28.8MB (Table 1) Chromatin accessibility in G. longicalyx 382 We performed ATAC-seq to map accessible chromatin regions (ACRs) in leaves. Two replicated Table 1 ). A total of 28,030 ACRs (6.4 Mb)
387
were identified ranging mostly from 130 bp to 400 bp in length, which corresponds to ~0.5% of 388 the assembled genome size (Supplemental Table 2 ). The enrichment of ACRs around gene 
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TMV resistance protein N-like OG0000022 Golon.011G360100 25 22 5 10 A, 22 D 12 A, 21 D, 1 scaffold Golon.011G360300 Genic comparisons between G. longicalyx and G. arboreum suggests a high level of 522 conservation. Orthogroup analysis finds a one-to-one relationship between these two species for 523 over 70% of genes. Most of these putative orthologs exhibit <5% divergence (p-distance) in the 524 coding regions, with over 50% of all putative orthologs exhibiting less than 1.5% divergence.
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Comparatively, the median divergence for putative orthologs between G. longicalyx and the 526 more distantly related G. raimondii is approximately 2%, with ortholog divergence generally 527 being higher in the G. raimondii comparison ( Figure 6 ). 
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Of these 705 genes, only 20 represent genes known to influence fiber, i.e., ethylene responsive 547 genes (10), auxin responsive genes (5), and peroxidase-related genes (5 genes; Supplemental 548 
